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Abstract 
The environmental impact of most releases of petroleum wastes would be minimal if the wastes remained at their 
points of release. However, wastes can migrate away from a release point by a number of pathways. The present 
study was conducted on Al Manatherah river in Al Manatherah city in the aim of studying the contamination 
levels of oil and grease, with some water quality parameters (NO3, pH, T.U., Cl,) and selected climatic 
parameters (precipitated dust particles,  temperature, dust storm, and rain) were depended. Samples of raw water 
were collected and analyzed from Al Manatherah river station during a period of fifteen months, starting from 
October 2010 to December 2011. The purpose is to assess the level of parameters measured and their effects on 
the river. Statistical analysis used to describe the relations between oil and grease and the other parameters and a 
regression analysis was performed by "Data Fit" program version 8.0 Software. This study showed that 
discharging domestic sewage and industrial waste water from adjacent areas, caused oil and grease 
contamination of levels more than Iraqi standard limits in 64 times .The highest values of oil and grease recorded 
in heavy rainy months impacted by runoff from land, the second highest values of oil and grease occurred in 
May. Finally, oil and grease levels, also increased according to precipitated dust particles, and dust storm which 
will lead to use more amounts of oil and grease due to different activities, followed by discharging of polluted 
waters to sewers or into river directly. 
Keywords: oil and grease, nitrate, hydrogen Ion, turbidity, chloride, precipitated dust particles, regression 
models. 
 
1.INTRODUCTION 
Water that may be considered absolutely pure is not to be found in nature. Even rainwater which is in fact, 
distilled water, collects impurities such as dust, gases, bacteria etc. during its passage through the atmosphere. 
The portion of rainwater which flows over the surface and called run-off picks up organic and suspended matter, 
whereas the portion percolating through the ground has got mineralogical, organic and inorganic matter which it 
gathers while traversing through the underground strata before reaching the water table [1]. 
Oil spills constitute a serious problem which affects both the natural environment and the economy. Oil 
spills may occur during oil transportation or storage, and spillage onto water, ice and land are increasingly 
common. Marine oil spills can be highly dangerous since wind, waves and currents can scatter oil over a wide 
area within a few hours in the open sea [2]. 
Oil is a natural product which results from plant remains fossilized over millions of years, under marine 
conditions. It is not surprising, therefore, that all components of oil are readily biodegradable by bacteria, 
although different components degrade at different rates, tars being one of the slowest. When oil is spilled on 
water body, being light, it is spreads over the surface as a slick. The lighter components, which are also often the 
most toxic, either evaporate or dissolve in the water. Immiscible components become emulsified and dispersed in 
the water, while heavy residues form tar balls. The immiscible fraction forms a water-in-oil emulsion called" 
chocolate mousse", which contains about 75 per cent water. This forms sticky brown masses when it comes 
ashore and causes major problems on tourist beaches and river banks [3]. 
Generally, petroleum contains about 85 per cent carbon 12 per cent hydrogen. The remaining 3 per cent 
is composed of small amounts of oxygen, nitrogen, and sulfur. Some products and by-products of oil refining are 
gasoline, kerosene, lubricants, gas oil and fuel oil, wax, asphalt, petroleum coke, miscellaneous materials such as 
petrolatum and insecticides [4]. 
Most oil pollution problems are caused by accidents or incidents that involve petroleum products in 
transport via pipeline, tank truck, ships, or barges. Waterway incidents have resulted from ruptured holds and 
from oily ballast water discharges while the carrier was under way. Any spill or release of oil to water causes a 
problem. Oil is an irritating pollutant; only a small amount makes the most conservative conservationist bristle." 
Being more volatile than water and having hazardous ignition 
and combustion characteristics, there is a potential fire hazard associated with almost any spill, 
particularly when the spill occurs under a dock, boathouse, or similar structure. Also, the oil discolors water and 
shoreline areas, destroying the natural beauty of vegetated areas and property. Beaches, marinas, docks, and 
pleasure craft have suffered extensive damage because of the time-consuming and difficult task of removing the 
tacky substance [5]. 
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Oil is washed into surface waters in runoff from roads and parking lots, and groundwater can be 
polluted from leaking underground tanks. Accidental oil spills from large transport tankers at water bodies 
occasionally occur, causing significant environmental damage. Oil spills at surface water may eventually move 
toward shore, affecting aquatic life and damaging recreation areas [6]. The acute effect of oil on birds, fish, and 
other aquatic organisms is well cataloged; the subtle effects of oil on aquatic life is not so well understood and is 
potentially more harmful [7]. 
Prior to 1940, most municipal wastewater was generated from domestic sources. After 1940, as 
industrial development in the United States grew significantly, increasing amounts of industrial wastewater have 
been and continue to be discharged to municipal collection systems. The amounts of heavy metals and 
synthesized organic compounds generated by industrial activities have increased, and some 10,000 new organic 
compounds are added each year. Many of these compounds are now found in the wastewater from most 
municipalities and communities [8]. 
BOD is reduced and SS are removed by wastewater treatment, but heavy metals, motor oil, refractory 
organic compounds, radioactive materials, and similar exotic pollutants are not readily handled this way. 
Communities usually severely restrict the discharge of such substances by requiring pretreatment of wastewater. 
Hunter et al., 1979 [9], showed that the runoff from an urban area was found to contain on the average 
3.69 mg/1 total hydrocarbons. Of the total hydrocarbons, 69.6% were aliphatic and 30.4% aromatic. In addition, 
86.4% were associated with the particulate materials present and only 13.6% with the soluble constituents. 
However, as the runoff increased the fraction of hydrocarbons associated with the particulates also increased. No 
relationship was found between load and the time since prior rainfall, but a relationship was observed between 
runoff and load. Preliminary analysis indicates that the primary source of these hydrocarbons may be crankcase 
oil. 
Abriola and Pinder (1985) formulated a one-dimensional finite difference model which included 
immiscible organic flow, water flow, and equilibrium inter-phase transfer between the immiscible organic phase, 
the water phase, and a static gas phase. The results of this simulation were described to demonstrate the 
numerical algorithms incorporated in the model as cited by [10]. 
From previous studies done by Iraqi researchers, there is no study that deal with measurement and 
monitoring of oil and grease in water bodies specifically. Our series papers will be used to observe oil and grease 
contamination of Euphrates river  located in three water quality monitoring stations  in Al Najaf Governorate (Al 
Kufa, Al Manatherah and Al Abbasiah). So, this paper will be done to observe oil and grease contamination of 
Euphrates river at Al Manatherah river station. 
 
2. STUDY AREA 
Al Manatherah city is located about 15 km south of Al Najaf city, Al Najaf is one of the most important cities in 
Iraq, and the location of Al Manatherah station is on the Euphrates river/ Al Kufa river, near the Al Manatherah 
water treatment plant for surface water monitoring, at coordinates (E044.49070, N31.90693). The water level at 
the station is not stable at a certain depth, according to the season of the year, in the summer decline is attributed 
to its lowest level so that the bottom of the river can be seen in some areas near the station, and even in winter 
the water levels are not rising as required, and the center of the river is not covered with water even in winter and 
the rainy season (figure 1 ). 
The nature of the land surrounding the station is agricultural land, with some residential building. 
Euphrates river near Al Manatherah station receives many pollutants discharged by different sources, 
including: 
i. Al Barakiah waste water treatment plant at 10 km north. 
ii. Careless use of pesticides can contaminate water sources and make the water unsuitable for drinking. 
Wastes of animals and plants from agricultural areas are discharged to the river on both sides. 
iii. Contaminated water discharged from many drainage channels located at 750 meters north and 1000 m 
south.  
Al Kufa river passes through many towns and villages thus it represents the main source for different uses such. 
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Fig. 1: Map of the studying area in the national context. 
 
3. MODEL FORMATION 
Data of oil and grease concentrations, some water quality parameters, and climatic conditions factors of the 
Euphrates river (at Al Manatherah river station) are being analyzed monthly, and the pollution levels are being 
determined.  
In present study the statistical models are described the relations between parameters of water quality. 
The regression analysis was done by using "Data Fit" program version 8.0 software. 
Also, two statistical methods were utilized for analyzing data collected from the sampling site: 
correlation analyses, regression variable (t-ratio and Prob(t)), and Variance  analyses (Prob (F)). Correlation 
analyses were performed on the individual water quality parameters to identify relationships between them. 
Variance analysis to determine the overall significance of the regression model 
Accordingly, multiple non-linear regression models in three forms were used for each design 
requirements to choose which form gives the best fitting of data. The regression models that were proposed and 
investigated can be seen in table (1). 
Table (1): The proposed models. 
Rank Equation Description 
A M)xj...bxexp(axy kk21 ++++=  
B Mxj...bxaxy kk21 ++++=  
C 
kk21 xj...xbxay +++=  
Where; 
y = dependent variables. 
x1, x2, …, xk = the independent variables. 
a, b, c, …jk = are model coefficients,  
and   M = model constant  term. 
 
4. DATA ANALYSIS 
This research covers the study and analysis the pair of monthly water quality parameters of surface water for 
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Euphrates river at Al Manatherah river station, and climatic conditions factors involved.  
Data for Euphrates river in Al Manatherah station were collected, from the period extended from 
October 2010 to December 2011. These data represent the nitrate (NO3), hydrogen ion concentration (pH), 
turbidity unit (T.U.), chloride (Cl), precipitated dust particles (PM, g/m2), mean max. temperature (T), dust storm 
(DS), and monthly rain totals (Ra) as independent variables, and oil &grease (O&G) as dependent variable, as 
shown in table (2). 
The samples of water parameters used were tested in the laboratory in environment directorate of Al 
Najaf city. 
 
Table (2): Description of independent and dependent 
variables in Al Manatherah river station. 
Type of variables Variables Detail 
 
In
d
ep
en
d
en
t 
X1 Nitrate (NO3, mg/L) 
X2 Hydrogen Ion concentration (pH) 
X3 Turbidity unit (T.U., NTU) 
X4 Chloride (Cl, mg/L) 
X5 Precipitated dust particles (PM, g/m2/month) 
X6 Mean Max. Temperature (T, ºC) 
X7 Dust Storm (DS, No. of days) 
X8 Monthly rain totals, (Ra, mm) 
Dependent Y Oil & Grease (O&G, mg/L) 
Figure (2) shows the variations of O&G with time compared with some allowable limits according to 
Iraqi and United States standards in Al Manatherah river station. Monthly variations of NO3, pH, T.U., Cl, and 
PM shows by Figs. 3 to 7, while temperature, dust storm, and rain variations are represented by Fig. 8 during 
period of study. 
Table (3) shows analysis of variance (ANOVA) for regression model obtained, the Prob (F) = 0.82 . 
Table (4) shows the data statistics of water quality parameters used in present study, the optimum correlation 
equation from rank A in an exponential form with coefficient of determination R2 equal to  0.40, was shown in 
table (5).   
The correlation matrix is shown in table (6), and table (7) shows regression variables results and 95% 
confidence intervals. 
Fig (9) shows the plot model of parameters used of Euphrates river at Al Manatherah river station 
during study period. 
 
Figure (2): Variations of O&G with time compared with some allowable limits according to Iraqi and US 
Standards in Al Manatherah river station. 
* Source: Iraqi environmental legislations book [11] 
**Source: Maximum allowable values in United States related to type of use published by California 
[12]. 
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Figure (3): Variations of NO3 with Time 
 
 
Figure (4): Variations of pH with Time 
 
Figure (5): Variations of Turbidity with Time 
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Figure (6): Variations of Chloride with Time 
 
Figure (7): Variations of Precipitated Dust Particles with Time 
 
Figure (8): Variations of Temperature, Dust Storm and Rain with Time 
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Figure (9): Plot model of parameters used in Al Manatherah river station 
 
5. DISCUSSION 
Water, is used for many purposes associated with human activity. In its natural state it occurs in and on the 
ground in subsurface and surface reservoirs. The quality and reliability of a water source will vary considerably, 
both in time and space. This means that characteristics (chemical, physical, and biological) will differ greatly 
depending upon the location and type of the source. It also means that a given source may vary over the seasons 
of the year [13]. Figure 2 shows oil and grease concentrations between 0.3-8.3 mg/l in Al Manatherah river 
station throughout the study period, as Iraqi standard limits 0.1 mg/l, those concentrations range from 3 to 83 
times greater than Iraqi standards. The highest values recorded were 8.3 mg/l in October and December (2011), 
but the lowest value was 0.3 mg/l in November (2011). The highest values 6.1, 8.3, 8.3 mg/l in May, October, 
and December, respectively. Value 6.1 mg/l recorded in May correlated with increased values of NO3, T.U., Cl, 
T, and DS. Highest values of NO3, T.U., and Cl, 8.65, 17.35, 222.5, respectively, registered in same month,  
increased as a result of wastewater discharged from drainage channel located at 750 meters north and a result of 
illegal sewage discharged to river containing grease and oil since the sewage from kitchens, slaughter houses and 
restaurants contains grease [14].        Also, oil and grease increased with temperature as a result of oil product 
used for irrigation of rice crop, it sources were from diesel agriculture motors located on river banks, motor and 
other recreational boats in summer season release up to 30% of their fuel [15]. Oil products were also discharged 
from different sizes of motors for electricity generation in (residential, industrial and commercial zones) during 
working time especially through cooling processes by water and allow to water-oil mixture entering sewers to 
reach river. Moreover, oil and grease increased with dust storm a result of washing, polishing and lubricating of 
different types of vehicles covered by dust through the dusty weather by using oil products in large number of 
garages, some of them treating wastes in preliminary method and others discharging wastes to sewers affecting 
oil and grease increasing. 
Highest values of oil and grease 8.3 mg/l measured in October and December conjunction with T.U. 
and Cl in October through wastewater discharged to river, and with Cl and heavy monthly rain totals in 
December, this agreed well with result gained by Hunter et al., 1979 that presented a relationship between runoff 
and load. 
Figures (3 to 7) show monthly variations with Iraqi standard limits of NO3, pH, T.U., Cl, and PM 
during the period of the study. The value of oil &grease 5.9 mg/l in November (2010), increased according to 
high values of NO3, pH, Cl, and Ra, as a result of sewage from northern drainage and raw waste water discharged 
to river affecting of chlorides, nitrates, and oil and grease increasing  [8]. Consequently, oil and grease increased 
with rain since reasons mention above. 
The variation of temperature, dust storm and rain with time during the period of the study is given in 
figure (8). The value of oil &grease reached (5.5 mg/l) in March, increased according to high values of NO3, pH, 
T.U., Cl, PM, Ra, and high value of DS as a result of contaminants discharged to river, this agreed very well 
with the result obtained [9] that showed of runoff increase the fraction of hydrocarbons associated with the 
particulates increased. Table (6) shows that the rain has high negative correlation with temperature and turbidity 
(-0.89 and -0.77) agreed very well Iraqi climatic conditions. 
Petroleum hydrocarbons from atmospheric sources (e.g., automobile exhaust fumes) are deposited daily 
on road surfaces. When it rains, these oily deposits wash into nearby streams [7]. This principle agreed well with 
the statistical analysis of the present study concerning the highest value of oil and grease through raining months 
and dust storm periods. 
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6. CONCLUSIONS 
The following conclusions are drawn on the basis of the results obtained from the present analysis: 
1.Oil and other petroleum products represent major sources of pollution. The vast tonnage transported via pipe 
lines, barges, trucks, and tankers in addition to storage must be rigidly controlled to minimize accidental spills 
and releases. 
2. Oil and grease ranged in Al Manatherah river station throughout the study period between 0.3-8.3 mg/l, those 
concentrations range from 3 to 83 times greater than Iraqi standard limits. 
3. The highest values of oil and grease 8.3 mg/l measured in October and December related with T.U. and Cl in 
October through wastewater discharged to river, and with Cl and heavy monthly rain totals in December, caused 
oil washing into surface water in runoff from roads and parks. 
4. The value of oil and grease 6.1 mg/l recorded in May interrelated with increased values of NO3, T.U., Cl, T, 
and DS. Highest values of NO3, T.U., and Cl, 8.65, 17.35, 222.5, respectively, registered in same month, 
increasing concentrations as a result of wastewater discharged from near drainage channel and sewage 
discharged. Also, oil and grease increased with temperature as a result of oil product used for irrigation of rice 
crop.  
5. It was noticed that the oil and grease increased according to PM, T and DS values as result of different 
activities involves, followed by discharging of polluted waters to sewers or into river directly. 
6. Oil spills causes significant damage to economy and environment and proper oil spill contingency planning 
can reduce response time and assist oil spill responders. 
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